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Volume 59, Number 6S Abstracts 101Sfailure. Our purpose was to evaluate the use of postopera-
tive Doppler ultrasound (US) ﬂow volume measurements
to determine its role in predicting failure to mature.
Methods: We conducted a single institution retro-
spective review of 186 patients who underwent AVF crea-
tion procedures between January 1, 2009, and December
31, 2011. Patients who never progressed to dialysis and pa-
tients who were lost to follow up were excluded (n ¼ 177).
Postoperative Doppler US ﬂow volumes were collected.
Outcomes were AVF failure to mature, and primary and
secondary patency. Receiver operating characteristic
(ROC) curve analysis was used to evaluate the utility of
Doppler US for predicting AVF failure.
Results: The primary patency rate was 55%, and the
secondary patency rate was 68%. First and second Doppler
US measurements were taken on average at 3.6 weeks and
5.4 weeks postoperatively, respectively. Average time to
outcome was 7.3 weeks (range, 5-9 weeks). ROC curve
analysis of postoperative Doppler US ﬂow volumes showed
signiﬁcant predictive capacity for ﬁstulas that would fail to
mature with ROC areas under the curve of 82.0% and
87.7% for ﬁrst and second postoperative measurements,
respectively. The ﬂow volume with the greatest sensitivity
and speciﬁcity for failure was 300 and 325 mL/s for the
ﬁrst and second measurements, respectively.
Conclusions: The use of Doppler US ﬂow volume
measurements is an excellent predictor for ﬁstulas that will
fail to mature. Our data indicate that patients are at greatest
risk for failure if the US ﬂow volumes drop <325 mL/s on
repeat ﬂow volume measurement. This ﬁnding may be clin-
ically important and suggests that Doppler US measure-
ments could be used to predict a need to intervene during
the maturation process to improve maturation rates.
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Objectives: With rising endovascular operative vol-
umes, there are growing concern that U.S. vascular surgery
(VS) trainees do not have adequate exposure to traditional
open techniques (OPEN). Canadian trainees also face con-
trasting concerns, given their proportionally less endovas-
cular (ENDO) exposure. We sought to examine the
operative experiences of trainees who participated in a
novel Accreditation Council for Graduate Medical Educa-
tion (ACGME)-approved U.S.-Canada VS exchange
program.
Methods: From 2009 to 2013, 7 (three U.S., ﬁve Ca-
nadian) senior trainees participated in 3-month VS rota-
tions in a newly approved exchange program. Trainee
OPEN and ENDO procedure logs were compiled andcompared to published U.S. and Canadian national gradu-
ating means.
Results: During exchange rotations, U.S. trainees per-
formed an average of 136 procedures (53% OPEN, 47%
ENDO), and Canadian trainees performed an average of
130 procedures (23% OPEN, 77% ENDO). U.S. trainees
while in Canada performed an average of 29 OPEN
abdominal cases, which was 52% of the overall national
graduating mean, along with 57 open peripheral cases
(45% of the national mean). Canadian trainees performed
in 3 months an average of 108 ENDO peripheral interven-
tions, and 16 ENDO aneurysm repairs (114% of the na-
tional mean). Qualitative surveys indicated that all U.S.
trainees valued mentored open operative experience, and
Canadian trainees valued endovascular experience.
Conclusions: This collaborative VS exchange program
between U.S. and Canada provided signiﬁcant exposure to
open (for U.S. trainees) and ENDO (for Canadian trainees)
during a short 3-month away rotation that potentially ad-
dresses some of the shortcomings in recent VS training
trends. This program serves as a model for future develop-
ment of creative and efﬁcient VS training modalities.
Table. Operative volumes for United States (U.S.) and
Canadian trainees
U.S. CanadaOPEN
Abdominal 29 6
Peripheral 57 34ENDO
Diagnostic 30 49
Therapeutic 10 57
EVAR 29 16Author Disclosures: J. Faulds: Nothing to disclose;
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Objectives: Fundamental skills testing is now required
for certiﬁcation in general surgery. No model for assessing
fundamental endovascular skills exists. Our objective was
to develop a model that tests the fundamental endovascular
skills and differentiates competent from noncompetent
performance.
Methods: The Fundamentals of Endovascular Surgery
(FEVS) model was developed in both silicon and virtual-re-
ality versions. Twenty individuals (with a range of experi-
ence) performed four tasks on each model in three
separate sessions. Tasks on the silicon model were per-
formed under ﬂuoroscopic guidance, and electromagnetic
tracking captured motion metrics for catheter tip position.
Image processing captured tool tip position and motion on
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global rating scale, blinded video assessment of error met-
rics, and catheter tip movement and position. Motion anal-
ysis was based on derivations of speed and position that
deﬁne proﬁciency of movement (spectral arc length, dura-
tion of submovement, and number of submovements).
Results: Performance was signiﬁcantly different be-
tween novices and intermediate and experienced interven-
tionalists for all three performance measures: motion metrics
(Fig), error metrics, and global rating scale. The mean error
metric score was 6.83 for noncompetent individuals and
2.51 for the more experienced group (P < .0001). Median
global rating scores were 2.25 for the noncompetent group
and 4.75 for the competent users (P < .0001).
Conclusions: The FEVS model successfully differenti-
ates competent and noncompetent performance of funda-
mental endovascular skills based on a series of objective
performance measures. This model could serve as a plat-
form for skills testing for all trainees.
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Objectives: Frailty is a multidimensional vulnerability
due to age-associated decline. We assessed the impact of
frailty on outcomes in vascular surgical patients.
Methods: All patients aged >65 years with length of
stay (LOS) >2 days admitted to a tertiary vascular unit
over a single calendar year were included. Demographics,
mode of admission, diagnosis, management, mortality,
LOS, and discharge destination were recorded, as well as
a variety of frailty-speciﬁc characteristics. We assessed the
effect of frailty on prolonged LOS, discharge destination,
survival, readmission rate, and health care-related cost us-
ing multivariate regression techniques. The ability of these
frailty models to predict these outcomes was then assessed
using nonparametric statistics and receiver operating char-
acteristic (ROC) curve analysis.
Results: A total of 413 patients met the inclusion criteria
and were followed up for a median of 17 months (range, 10-
22 months). The mean age of the cohort was 77 years. In-
hospital, 3-month, and 12-month mortality was 3.6%, 8.8%,
and 15.4%, respectively. ROC curve analysis revealed that
frailty-based regression models using features such as lack of
independent mobility and polypharmacy together with
mode of admission were excellent predictors of 12-month
mortality (area under ROC curve [AUC] ¼ .83), prolonged
LOS (AUC ¼ .80) and discharge to a care institution (AUC
¼ .84). A simple additive “frailty score” using six key features
retains excellent predictive power for 12-month mortality
(AUC ¼ .82) and good predictive power for discharge to a
care institution (AUC ¼ .78) and prolonged LOS (AUC ¼
.74). This frailty score is also strongly associated with readmis-
sion rates and increased health care cost (P < .001).
Conclusions: Frailty in vascular surgery patients pre-
dicts a multiplicity of poorer outcomes. Optimal treatment
should include identiﬁcation of “at risk” patients and man-
agement of modiﬁable risk factors.
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